[Molecular mechanism of nitric oxide in preventing cardiomyocytes from hypertrophic response induced by angiotensin II].
The aim of this study was to determine the molecular mechanism of nitric oxide (NO) in preventing cardiomyocytes from hypertrophic response induced by angiotensin II (Ang II). Hypertrophic response of neonatal rat cardiomyocytes was assayed by protein synthesis rate and expression of atrial natriuretic peptide (ANP) mRNA. The level of NO was shown by the content of nitrate and nitrite in cardiac myocytes. The protein expression of MKP-1 and the gene expression of eNOS were measured with Western blotting and RT-PCR, respectively. The results are as follows. (1) L-arginine (L-Arg) induced a dose-dependent increase in NO by 16% and 31% at the concentrations of 10 micromol/L and 100 micromol/L, respectively. L-Arg also increased the gene expression of eNOS. However, these effects were inhibited by L-NAME, the inhibitor of NOS. (2) The gene expression and the protein synthesis of ANP induced by Ang II (0.1 micromol/L) were inhibited by L-Arg (100 micromol/L). The inhibitory action of L-Arg was abolished after pretreatment with antisense oligoneucleotide against MKP-1. (3) L-Arg (100 micromol/L) increased the protein expression of MKP-1 by 225%, which was inhibited by L-NAME, an NOS inhibitor, and KT-5823, a cGMP-dependent protein kinase (PKG) inhibitor. However, Ang II enhanced the effect induced by L-Arg. The above results show that NO may activate PKG, and thereby promote the protein expression of MKP-1 and inactivate MAPK, resulting in an inhibition of cardiomyocyte hypertrophic response induced by Ang II.